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© Powdery pharmaceutical composition and powdery preparation for application to the nasal mucosa, and method for 
administration thereof. 


© A powdery pharmaceutical composition and a powdery 
preparation in unit dosage form for application to the mucosa 
of the nasal cavity, at least about 90% of which consists of 
particles having an effective particle diameter of about 20 to 
about 250 microns, said composition comprising a lower a Iky I 
N ether or cellulose having a viscosity, determined at about 
^ 37 6 C for a 2% aqueous solution thereof, of at least about 5 
centipoises and a pharmaceutical ty effective amount of a 
Q) drug; and a method for treating or preventing a.human nasal 
U) disease, which comprises administering a powdery pre para- 
O tion in unit dosage form to the nasal cavity of a human being 
requiring treatment or prevention of a nasal disease through 
CO his nostrils. 
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POWDERY FHARMACEUTI CAL COMPOSITION AND POWDERY 
PREPARATION FOR APPLICATION TO THE NASAL MUCOSA, 
AND METHOD FOB ADMINISTRATION THEREOF 

This invention relates to a powdery pharmaceutical 
composition for application to the mucosa of the nasal 
cavity. More specifically, this invention relates to a 
powdery pharmaceutical composition which when administered, 
adheres to the nasal mucosa and absorbs the mucus on the 
nasal mucosa to form a viscous liquid having moderate 
tackiness and flowability whereby the active drug contained 
in it is gradually and effectively absorbed through the 
nasal mucosa. 

Heretofore, nose drops and sprays have been known 
as drugs intended for administration to the nasal cavity. 
It is difficult however to retain the active drugs of the 
nose drops or sprays in the nasal cavity for an extended 
period of time, and both of these pharmaceutical formula- 
tions are not entirely satisfactory for releasing the 
active drugs gradually and retain the efficacy of the drugs 
for a long period of time. 

In an attempt to release an active drug gradually, 
some of the present inventors previously suggested a 
pharmaceutical preparation which adheres to the nasal 
mucosa, absorbs the mucus and gradually swells while it is 
adhering to the mucosa, and gradually releases the active 
drug from the swollen portion (U,S. Pat nt Application 
Serial No. 17059 filed February 3, 1979). This pharmaceu- 
tical preparation comprises a water- swellable and mucosa- 
adhesive polymeric matrix comprising about 50 to about 95% 
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by weight of a cellulose ether and about 50 to 5# by weight 
of a jiomopolym r or copolymer of acrylic acid or a pharma- 
ceutically acceptable salt thereof, and is characterized 
by having a mucosa-adhesive matrix containing both the 
cellulose ether and the homopolymer or copolymer of acrylic 
acid. 

Japanese Laid-Open Patent Publication No. 84022/79 
discloses a pharmaceutical composition for administration 
to the nose and/or lungs through nostrils, said com- 
position comprising a mixture of beclomethasone dipropionate 
at least 90% by weight of which consists of particles 
having a size of not more than 10 microns and a powdery 
carrier such as an inorganic salt, organic salt or sugar. 
This pharmaceutical composition is not intended for slow 
releasing, but is characterized by the fact that the 
particles of the active drug are well dispersed by the 
aid of the powdery carrier, thus preventing difficult 
dispersion of the drug particles which is attributed to 
cohesive forces among the individual particles. 

The present inventors further studied the powdery 
Pharmaceutical composition for administration to the nasal 
cavity which was previously suggested by some of the 
present inventors. This work revealed certain facts. Por 
example, the powdery composition adheres to the nasal 
mucosa to which it has been administered, stays there for 
an extended period of time, swells and continues to 
release the active drug. Ihus, it is excellent in regard 
to slow releasing of the active drug. Since, however, 
the powder continues to swell while staying long on the 
nasal mucosa to which it has been applied, the contact of 
the drug in the powder with the nasal mucosa depends great- 
ly upon the particle size of the powder. If, ia an attempt 
to better the contact between the two, the particle size 
of the powder is reduced, the proportion of the powder 
which adheres to the nasal mucosa in spray administration 
to the nasal cavity decreases, and the proportion of th 
powder which reaches the lungs or dissipates out f the 
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nostrils increases unnegligibly. Furthermore, the ratio 
of utilization of the active drug. is not entirely satis- 
factory because the drug in the powder composition adher- 
ing to the nasal mucosa is absorbed by the diffusion of 
the drug through the swollen powder. 

In order to provide a powdery pharmaceutical 
composition which is suitable for application to the mucosa 
of the nasal cavity, gradually releases the active ingre- 
dient over a long period of time, and shows a high 
availability of the active ingredient, the present in- 
ventors furthered their investigations from quite a 
different viewpoint from conventional nose drops and 
sprays as well as from the powdery pharmaceutical com- 
position having a mucosa-adhesive matrix. 

It is an object of this invention to provide 
a powdery pharmaceutical composition for application to 
the mucosa of the nasal cavity. 

Another object of this invention is to provide 
a powdery pharmaceutical composition which when administer- 
ed to the nasal cavity, releases the active ingredient over 
a long period of time, and shows a high availability of 
the active ingredient. 

Still another object of this invention is to 
provide a powdery pharmaceutical composition which when 
administered to the nasal cavity, adheres to the nasal 
mucosa, absorbs mucus on the uasal mucosa to form a viscous 
lxquid having moderate adhesiveness and moderate f low- 
ability, thereby covers the nasal mucosa as a substantial 
fluid surface, and gradually flows while slowly renewing 
the surface of contact with the nasal mucosa thereby to 
release the active ingredient over a long period of time 
and give a high availability of the active ingredient. 

A further object of this invention is to provide 
a method for treating or preventing a human nasal disease, 
which comprises applying a powdery preparation in unit 
dosage form composed of the powdery pharmaceutical com- 
position of this invention containing an agent for treating 
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or preventing the nasal disease to a human being who 
requires treatment or prevention of the nasal disease. 

Other objects and advantages of this invention 
will become apparent from the following description. 

- According to this invention, these objects ad- 
vantages are achieved by a powdery pharmaceutical composi- 
tion for application to the mucus of the nasal cavity, at 
least about 90% by weight of its entire particles having 
an effective particle diameter within the range of about 
20 microns to about 250 microns, said composition com- 
prising a lower alkyl ester of cellulose whose * by 
weight aqueous solution has a" viscosity of at least about 
5 centipoises at about 37°C, and a pharmaceutical ly 
effective amount of a drug. ' 

As shown in the attached Figures 1 to 4 (photo- 
graphs taken through an endoscope), when applied to the 
nasal mucosa, the composition of this invention first 
adheres as a powder to the nasal mucosa (Figure 1} , absopbs 
mucus on the nasal mucosa and covers the nasal mucosa as 
a fluid surface (Figure 2), slowly flows on the nasal 
mucosa toward a deeper portion of the nasal cavity (Figure 
3;, and finally reaches a farther point which cannot be 
observed from the nostrils (Figure 4). Thus, the com- 
position of this invention is characterized in that it 
covers the nasal mucosa while renewing the surface of 
contact with the mucosa over a long period of time. 

The lower alkyl ether of cellulose used in this 
invention results from at least partial substitution of 
the same or different lower alkyl ether groups for a 
Plurality of hydroxyl groups of cellulose. The lower alkyl 
groups in the lower alkyl ether groups may be substituted 
by substituents. Preferred examples of such substituents 
are a hydroxyl group, and alkali metal carbonate groups 
such as a sodium carboxylate group. 

Examples of the optionally substituted lower 
alkyl groups are a methyl group, hydroxy lower alkyl groups 
having 2 or 3 carbon atoms, and carboxylate groups 
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resulting from substitution of an alkali metal for the 
hydrogen atom of the carboxyl group of a carboxy lower 
alkyl group having 2 or 3 carbon atoms* Specific examples 
of the hydroxy lower alkyl groups are P-hydroxy ethyl and 
5 P-hydroxypropyl groups, and specific examples of the 

carboxylate groups are carboxylate groups resulting from 
substitution of an alkali metal for a carboxymethyl, a- 
carboxyethyl or p-carboxyethyl group. 

Specific examples of the lower alkyl ethers of 

10 cellulose include methyl cellulose, hydroxyethyl cellulose, 
hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
carboxymethylhydroxyethyl cellulose, and sodium carboxy- 
methyl cellulose. Methyl cellulose, hydroxypropyl 
cellulose and hydroxypropylmethyl cellulose have substan- 

15 tially no odor and irritation and therefore are preferred 
for application to the nasal mucosa which is particularly 
sensitive to odor and irritation. Among these cellulose 
ethers, hydroxypropyl cellulose is especially preferred 
because it has the property of easily absorbing mucus from 

20 the nasal mucosa until it gives the pharmaceutical com- 
position moderate adhesiveness and moderate flowability 
on the nasal mucosa. 

These lower alkyl ethers of cellulose can be 
used either singly or in combination with each other. 

2 5 Investigations of the present inventors have 

shown that the desirable property of the powdery pharma- 
ceutical composition of this invention to absorb mucus 
from the nasal mucosa upon application thereto and to 
form a viscous liquid which gradually flows on the nasal 

30 mucosa can be represented by the viscosity of a 2% by 
weight aqueous solution of the lower alkyl ether of 
cellulose, which is at least about 5 centipoises, preferab- 
ly about 5 to about 5000 centipoises, when measured at 
about 37°C, more specifically at 37°C ± 0.2°C. 

55 Thus, any of lower alkyl ethers of cellulose 

which have the specified viscosity can be used in this 
invention irrespective of its degree of ether substitution. 
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Generally, however, those having a degree of ether sub- 
stitution of 0.1 to 6, especially p.4 to 4.6 are preferred. 

The term "degree of ether substitution" denote- 
the total number on an average of all etheric oxygen atoms 
present for each of the glucose units constituting the 
cellulose excepting cyclic ether groups of glucose and 
ether groups present between adjacent glucose units. 

Accordingly, hydroxypropyl cellulose having a 
degree of ether substitution of 3 can be composed of 
recurring units represented, for example, by the follow- 
ing formula (a) and/or (b). 


OH 

OCH-CHCH, 



-O-i 


OCH-CHCH, 
OH 



OH 

)CH-CHCH, 



^2 

OGH^CH 


(a) 


[gCHCHj 
0CH o CHCH, 
OH 

(b) 


The powdery pharmaceutical composition of this 
invention comprises the lower alkyl ether of cellulose 
having the aforesaid property.on the nasal mucosa and a 
pharmaceutically effective amount of a drug. 

The drug may be selected according to a disease 
to which the composition is to be applied. It is im- 
portant in the composition of .this invention that the 
drug should be absorbed into the living body through 
the nasal mucosa and should not react with the lower 
alkyl ether of cellulose. Most drugs, however, have the ' 
above property although there. may be some exceptions. 

Preferably, drugs that can be used in the com- 
position of this invention are solid at ambient temper- 
ature. Sometimes, liquid drugs may also be used. 
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Examples of such drugs include steroidal anti- 
inflammatory ^agents such as hydrocortisone, predonisone, 
predonisolone, triamcinolone, triamcinolone acetonide, 
dexamethasone, betamethasone, beclomethasone, and beclo- 
methasone dipropionate; non-steroidal anti-inflammatory 
agents such as acetaminophen, phenacetin, aspirin, amino- 
pyrine, sulpyrine, phenylbutazone, mefenamic acid, 
sulfenamic acid, ibuprofen, ibufenac, alclofenac, 
diclofenac sodium, indomethacine, colchicine, and 
probenecid; enzymatic anti -inflammatory agents such as 
chymo trypsin and bromelain seratiopeptidase; -anti- 
histaminic agents such as diphenhydramine hydrochloride, 
chloropheniramine maleate and clemastine; anti-allergic 
agents (antitussive-expectorant antasthmatic agents such 
as sodium cromoglycate, codeine phosphate, and iso- 
proterenol hydrochloride; antibiotics and antimicrobial 
agents such as tetracycline hydrochloride, leucomycin, 
praseomycin, penicillin, penicillin derivatives and 
erythromycin; chemothrapeutic agents such as sulf athiazole 
and nitrof urazone ; local anesthetics such as benzocaine; 
vasoconstrictors such as phenylephrine hydrochloride, 
tetrahydrozoline hydrochloride, naphazoline nitrate, 
oxymetazoline hydrochloride and tramazoline hydrochloride; 
cardiotonics such as digitalis and digoxin; vasodilators 
such as nitroglycerin and papaverine hydrochloride; 
antispetics such as chlorhexidine hydrochlovide, hexyl- 
resorcinol, dequalinium chloride and ethacridine; enzymes 
such as lysozyme chloride, dextranase; hypoglycemics such 
as insulin; bone metabolism controlling agents such as 
calcitonin, vitamine and active vitamine D,; hemostnts; 
sex hormones; hypotensives; sedatives; and anti- tumor 
agents. 

Compositions of this invention containing ster- 
oidal anti-inflammatory agents, non-steroidal anti- 
inflammatory agents, antihistaminic agents, anti-allergic 
agents and vasoconstrictors can exhibit especially good 
therapeutic and prophylactic effects. Above all, 
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compositions of this invention containing triamcinolone 
acetonide and betamethasone dipropionate as the steroidal 
anti-inflammatory agents, indomethacine as the non- 
steroidal anti-inflammatory agent, chlorpheniramine 
maleate and clemastine as the antihistamine agents, 
ephedrine and sodium cromoglycate as the anti-allergic 
agents, and naphzoline nitrate as the vasoconstrictor 
are especially recommended by the present inventors. 

Since the site of application is the nasal 
cavity, the composition of this invention is preferably 
used for the treatment and prevention of nasal diseases 
such as allergic rhinitis and vasomotory rhinitis. For 
this purpose, drugs effective for treatment or prevention 
of nasal diseases, such as anti-inflammatory agents, 
15 anti-histaminic agents, anti-allergic agents or vasocon- 
strictors, are used. 

The composition of this invention comprises 
the lower alkyl ether of cellulose and the drug, and at 
least about 9X5% by weight of the entire particles should 
20 have an effective particle diameter between about 20 to 
about 250 microns. 

The powdery composition of this invention hav- 
ing the above-specified particle size distribution, when 
administered to the nasal cavity through nostrils, 
25 adheres to the nasal mucosa in a high proportion, and well 
adheres to the inferior nasal concha, the nasal septum 
and the inferior meatus. 

If the composition contains more than about 10% 
by weight of particles having an effective particle 
30 diameter of less than about 20 microns, the proportion 
of particles which reach the lungs or dissipate out of 
the nostrils at the time of spraying increases. On the 
other hand, if the composition contains more than about 
10% by weight of particles having an effective particle 
35 diameter of more than about 250 microns, it is liable 
to depart from the mucosa before absorption of moisture 
even when it has adhered to the nasal mucosa.- Accordingly 
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such compositions are not desirable for spraying into the 
nasal cavity. 

Preferably, at least about 90% by weight of the 
particles of the composition of this invention have an 
5 effective particle diameter within the range of about 20 
to about 150 microns. 

In the composition of this invention having the 
above-specified particle size distribution, the lower 
alkyl ether of cellulose and the drug may form independent 

10 particles, or particles of the drug may remain adhering 
to the surface of particles of the cellulose ether by 
spraying operation. Or the drug may be dispersed as 
particles forming a discrete phase in the particles of 
the cellulose ether. Alternatively, the drug may be 

15 intimately dispersed in a well dispersed state in the 
particles of the cellulose ether. 

The composition of this invention in which the 
cellulose ether and the drug form independent particles 
is the type generally seen when the composition contains 

20 a large amount of the drug, for example when it contains 
a nonsteroidal anti-inflammatory agent or anti-allergic 
agent whose pharmaceutically effective amount is large. 
This type of composition is prepared by mixing the lower 
alkyl ether of cellulose in which about 90% by weight of 

25 the entire particles have an effective particle diameter 
of about 20 to about 250 microns mechanically with the 
particles of the drug which have a smaller effective 
particle diameter. 

The composition of this invention in which the 

30 particles of the drug adhere to the surfaces of the 

particles of the cellulose ether is the type generally 
seen when the composition contains a small amount of the 
drug and the particle size of. the drug is reduced as much 
as possible so that the drug may be dispersed as uniformly 

35 as possible in the composition. This type of composition 
can be prepared by mixing the cellulose ether in which 
about 90% by weight of the entire particles have an 
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117 T, * m " the drug in eBa S 

' eXamPU ' a ° St ° f wfiich P^cles having 
a particle diameter of 1 to in m < i- ■ ■ E 

5 observation) It is Li ° T 7 mcrosco P i « 

, - entirely clear why such a com- 

par icle uTl I*" ft ieeD f ° Und h ~ «•* -» the 
particle dieter of the drug is smaller than that of the 

ce lu l0S e ether, mere mixing of the two gives a composi! 
10 ^1 "T ^ Parti0lM ° f tte «"« «*>ere to the 

when the composition is sprayed, a particle of the drug 
does not separate easiiy from the surface of a particU 
of ^cellulose ether and these particles are sprays 

15 portion of" h SlaSU Paiti ° le - Acc0 ^ly, a greater 
eff~« f T 8 COmpt>sition ° f «*• invention adheres 
effectively to the nasa! mucosa despite the fact that 

tat if or" ^ ^ ° f 3 6maU Parti ° le -h 
lis lndepe » dentl y> *• <*»S «m reach the 

lungs or dissipate out of the nostrils upon spraying. 

drus is dif °<7° siti °'> <* this invention in which the 
drug is dispersed as partides forming a discrete phase 
a the particles of the ceUulose ether can be prepared 

5 re^it^ ° f ** ™ssing the 

pulverizing the compressed mixture so that about W 
^weight of the resulting particles have an effede 
particle diameter within the range of about 20 to about 
250 microns. *his type of composition can be provide" 
irrespective of the content of the drug, and f IrZ ' 
particles each of which is composed of the ceUulose 
ether and the drug in the integrated state. Accordingly " 
even under vigorous vibration, etc. during transport 

1 o^eT T ° ellUl0Ee 6ther d ° ™* -Parate'from * 
each other. A composition of this type which can be 

directly administered may be prepared by first preparing ' 
a composition containing j • Preparing 
onraining the drug in an excessive amount. 
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and diluting the composition with the cellulose ether at 
the time of formulation. 

The composition of this invention in which the 
drug is dispersed intimately in a well dispersed condition 
5 in the particles of the cellulose ether can be prepared 
by impregnating the cellulose ether with the drug in the 
liquid state or with a solution of the drug in an organic 
solvent such as ethanol (for example, by spraying with 
a sprayer), and then drying the impregnated product. 

10 At this time, the particle dimater of the cellulose ether 
may be adjusted in advance such that about 90% by weight 
of the entire particles have an effective particle 
diameter of about 20 to about 250 microns. Alternatively, 
the cellulose ether may be pulverized or sieved to such 

15 a particle size distribution after impregnation, or after 
drying. This type of composition can also be prepared 
by dissolving the cellulose ether and the drug in a 
sufficient amount of a solvent capable of dissolving the 
two, such as ethanol, then evaporating off the solvent, 

20 and pulverizing the residue, and if desired, sieving the 
particles. 

In order to improve the properties, appearance 
or odor of the powdery pharmaceutical composition of this 
invention, it may, if desired, contain at least one known 

25 additives such as lubricants, binders, diluents, coloring 
agents, odor improvers, preservatives, and surface-active 
agents. Examples include talc, stearic acid, stearic 
acid salts, and waxes as the lubricants; starch, dextrin, 
tragacanth gum, gelatin, polyvinylpyrrolidone and poly- 

30 vinyl alcohol as the binders; starch, crystalline 
cellulose, dextrin, lactose, mannitol, sorbitol and 
anhydrous calcium phosphate as the diluents; and menthol 
and citrus perfumes as the odor controlling agents. 
These additives may be used in an amount of up to about 

35 10% by weight. The additives may be incorporated into 
the composition of this invention in the same manner as 
in the case of preparing the composition of this invention 
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from the cellulose ether and the drug. 

According to this invention, there is provided 
a powdery preparation in unit dosage form from the powdery 
pharmaceutical composition of this invention. 

When the powdery pharmaceutical composition of 
this invention contains a pharmaceutically effective amount 
of the drug suitable for use directly as a unit dosage 
form, it can be directly used as the powdery preparation 
of this invention. 

If the amount of the drug contained in the 
powdery pharmaceutical composition of this invention is 
not suitable directly for a unit dosage form, the powder 
of this invention may be prepared by diluting the com- 
position with the cellulose ether and/or a known diluent 
15 of the type exemplified hereinabove to prepare a powdery 
pharmaceutical composition of this invention containing 
the drug in an amount suitable for a unit dosage form, and 
converting it into the powdery preparation of this in- 
vention. 

20 Because the site of application is the nasal 

cavity, the amount of the powdery preparation of this 
invention in unit dosage form is generally about 5 to 
about 200 mg, preferably about 10 to 100 mg. The content 
of the drug differs depending upon the pharmaceutically 

25 effective amount of the drug used, and upon whether it 
is administered at a time or^in several portions at 
different times. 

For example, it is known that while steroidal 
anti-inflammatory agents and anti-histaminic agents such 
as clemastine are generally effective in very small 
amounts, nonsteroidal anti-inflammatory agents and anti- 
allergic agents are generally effective in larger amounts. 
The amount known for a particular drug to be suitable 
for unit dosage is a measure of the content of the drug 
35 in the powdery preparation of this invention. The powder 
of this invention has the advantage that an equivalent 
effect can be obtained, by using the drug in an amount . 
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smaller than the amount generally known for the drug to 
be suitable for unit dosage. Such an advantage is believed 
to be attributed to the fact that the powder of this in- 
vention absorbs mucus from the nasal mucosa, and flows 
gradually while covering the nasal mucosa substantially 
as a fluid surface. 

For example, the generally known amount of 
beclomethasone dipropionate is about 200 to about 400 
pg/body/day. It has been clinically ascertained that 
when beclomethasone dipropionate is incorporated into 
the powdery preparation of this invention, an equivalent 
pharmacological effect can be obtained by using it in 
an amount of only about 25 to about 100 jig/body/day. 

Accordingly, the powdery preparation of this 
15 invention can be provided, for example, as a powder contain- 
ing about 0.005 to about 1% by weight of a steroidal 
anti-inflammatory agent. Thus, if the amount of the 
powder is 40 mg, it contains about 2 to about 400 ug 
of the steroidal anti-inflammatory agent. 
20 The powdery preparation of this invention can 

also be provided as a powder containing about 0.1 to 
about 20% by weight of an anti-histaminic agent. Thus, 
if the amount of the powdery preparation is 40 mg, it 
contains about 0.04 to about 8 mg of the antihistamine 
25 agent. 

The powder may be filled in capsules, such as 
hard gelatin capsules, as a preferred form for admin- 
istration. 


30 
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The powdery preparation of this invention may 
be sprayed into the nasal cavity by, for example, mount- 
ing a capsule filled with the powdery preparation in a 
spayer equipped with a needle, piercing the capsule 
with the needle to provide minute holes on the top and 
bottom sides of the capsule, and thereafter sending air 
by means of a rubber ball or the like to jet out the 
powder. 

Investigations of the present inventors have 
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shown that by adjusting the moisture content of the powdery 
preparation of this invention to no*; more than about W 
by weight, the powdery preparation can be administered to 
the nasal Cavity in a very good dispersed state by the 
aforesaid spraying method or the like tvithout agglomeration 
of the particles of the powder. Accordingly, the powdery 
preparation of this invention preferably has a moisture 
content of not more than about 95* by weight. 

The present invention also provides a method 
for treating or preventing a disease, which comprises 
administering the powdery preparation of this invention 
containing a drug effective for treatment or prevention 
of the disease to the nasal cavity of a human being 
requiring treatment or prevention of the disease, thereby 
causing the powder to adhere to the mucosa of the nasal 
cavity. 

In particular, the method of this invention 
can be preferably applied to the treatment or prevention 
of nasal diseases such as allergic rhinitis or vasomotory 
rhinitis. J 
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The following Examples illustrate the present 
invention more specifically, it should be understood that 
these.E.amples are given to explain the motion and not 
to limit the scope of the invention. 

The "effective particle diameter" and "viscosity" 
used throughout the present application, are defined and ' 
measured by the following methods. 

Effective partTr l e diamst-Pr 

The effective particle diameter is determined by 
the opening sizes of sieves. For example, a powder having 
an effective particle diameter (d) of 37<d i 44 passes 
through a sieve having an opening si2e of 44 microns but 
does not pass through a sieve having an o ening s i2e of 
37 microns. 

A vibratory sieve is used when the effective 
particle diameter of a powder is more than 37 microns, and 
a sonic sieve (Micro Hand Sifter SM-2, a product of 
Tsutsui Rikagaku Kikai Co., Ltd.) is used when the effective 
particle diameter of a powder is not more than 37 microns. 

The sieves used had an opening size of 500 420 
350, 297, 250, 210, 177, 149, 125, 105, 88, 74, 63, 53, ' 
44, 37, 25, and 20 microns, respectively. 

Viscosity 

A 2% by weight aqueous solution of the lower 
alkyl ether of cellulose is prepared by adding a predeter- 
mined amount of the cellulose ether to cold to warm water 
(e.g., water at about 5 to about 30°C) and stirring the 
mixture, or by a method involving raising and lowering 
the temperature of the solution, for example by dispersing 
the cellulose ether in hot water at about 80°C with stirring, 
and thereafter cooling the dispersion to a temperature of 
say, about 5 °C to form a complete uniform aqueous solution. 
Either one of these method is chosen depending upon the 
type of the cellulose ether. 

The viscosity of the 25i aqueous solution of the 
cellulose ether thus prepared is measured in a customary 
manner by using a B-type viscometer (model BL, a product 
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of Tokyo Keiki Co., Ltd.) *t 37° ± 0.2°C. The type and 
rotating speed of the rotor is. chosen depending upon the 
viscosity of a sample solution. Generally, it is recom- 
mended to employ the type and rotating speed of the rotor 
according to the upper limits of the viscosity of the 
aqueous solution (centipoises) shovm in the following 
table. 6 



« 

5 
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Bxample 1 

In order to determine the organoleptic properties 
of the lover alkyl ether of cellulose upon spraying appli- 
cation to the nasal cavity, it was examined for odor 
irritation to the nasal mucosa and adhesiveness to the 
nasal mucosa, and also for a feeling of discomfort due to 
foreign matter in the nasal cavity when the cellulose 
ether had absorbed mucus on the nasal mucosa. 

40 mg of a powder of each of the lower alkyl 
ethers of cellulose shown in Table 1, at least 90*5 by 
weight of which consisted of particles having an effective 
particle diameter of 37 to 149 microns, was filled in a 
#2 hard gelatin capsule. The capsule was set in a sprayer 
equipped with a needle with a diameter of 0.8 mm for 
Piercing the capsule and a rubber ball for sending air 
The capsule was then pierced with the needle to provide a 
hole at both ends of the capsule. Then, the rubber ball 
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was pressed to send the air, and the cellulose ether powder 
was jetted out from the tip of a nozzle of the sprayer. 
The tip of the nozzle was inserted into the nostriles 
of each of the volunteer patients with perennial allergic 
5 rhinitis, and the cellulose ether was sprayed into the 

nostrils four times for each of the left and right nostrils 
until all (40 mg) of the cellulose ether was consumed. 
The panel of the 10 patients then evaluated its odor, 
irritation, adhesiveness to the nasal mucosa, and a feel 
10 of foreign matter in the nasal cavity after the cellulose 
ether had been swollen with mucus. The results are shown 
in Table 1. 

The various organoleptic properties were rated 
as follows: 
15 Odor and irritation 

A rating of 0 was given when 9 to 10 subjects 
of the panel reported that they had no objection to con- 
tinued use of the cellulose ether as a base of a nasal 
spray because it was substantially free from odor and 
20 irritation. A rating of ^ was given when 6 to 8 subjects 
of the panel reported that although the cellulose ether 
had slight odor and irritation, they would accept its 
continued use. A rating of X was given when 5 or less 
subjects of the panel reported that although the cellulose 
25 ether had odor or irritation, they would accept its con- 
tinued use, or 3 or more subjects of the panel reported 
that they did not like using it continuously. 

Adhesiveness to the nasal mucosa 

A rating of 0 was .given when within 10 minutes 
30 after spraying of the cellulose ether into the nasal 
cavity, the cellulose ether. as a white powder scarcely 
dropped off from the nasal cavity in 8 or more subjects 
of the panel. A rating of was given when a small 
amount of the cellulose ether powder dropped off from the 
35 nasal cavity in 8 or more subjects of the panel within the 
above-specified period. A rating of X was given when a 
considerable amount (at least about 4 mg) of the cellulose 
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ether powder dropped off in 3 or more subjects of the 
panel v wi thin the above-specif ied^ period. 

Feel of foreign matter in the nasal cav-l-hy 
A rating of Q was given when 9 or 10 subjects 
of the panel reported that they scarcely had a feel of 
foreign matter. A rating of & was given when 6 to 8 
subjects of the panel scarcely had a feel of foreign 
matter and 2 to 4 subjects had a feel of foreign matter. 
A rating of )( was given when 5 or more subjects of the 
panel had an unpleasant feel of foreign matter. 

Calcium carboxymethyl cellulose, cellulose 
acetate phthalate, and polyacrylic acid were used as 
comparisons, and the results are also shown in Table 1. 


Table 1 



2 
3 
4 



7 

(*) 
8 

(*) 


Lower alkyl ether 
of cellulose 


Hydroxyethyl 
cellulose 


Hydroxypropyl 
cellulose 

Hydroxypropyl- 
methyl cellulose 


Carboxymethyl- 
hydroxyethyl 
cellulose 

Sodium carboxy- 
methyl cellulose 

Calcium carboxy- 
methyl cellulose 

Cellulose acetate 
phthalate 


Viscosity 
(37°C f 2% 
aq. sol.; 
cps) 


1020 
1550 
700 


720 


1850 



Odor 


A 
O 
O 


A 

_A 

A 
A 


Irrita- 
tion 


o 
o_ 
o 


A 

_o 

O 
X 


Adhesive- 
ness 


o 
o 


o 
o_ 

A 
X 


Feel 
of 
forei- 
gn 

matter 


O 


A 

A 

X 
X 

X 


(*) : comparisons 
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lacampie 2 

In order to determine the releasability of a 
drug from the cellulose ether on the .nasal mucosa, a 
model test was performed wherein a composition composed of 
5 the cellulose ether and the drug was allowed to stand 

on the interface between chloroform and water, and the rate 
of migration of the drug to the chloroform layer was 
determined. 

Ten milligrams of triamcinolone acetonide in 

10 which most of the particles had a size of 1 to 10 microns 
by microscopic observation was added to 2.0 g of hydroxy- 
propyl cellulose at least 90% by weight of which consisted 
of particles having a particle diameter of 20 to 250 
microns and whose 2?5 by weight aqueous solution had a 

15 viscosity at 37°+0.2°C of 6, 50 and 1550 centipoises, 

respectively. They were well mixed in a mortar. Twenty 
milligrams of the resulting powder was taken, and lightly 
compressed by a punch and a die to form a disc having a 
diameter of 7 mm. A beaker having a diameter of about 

20 4.5 cm was charged with 20 ml of chloroform, and then 20 
ml of water was put into it to form a lower layer of 
chloroform and an upper layer of water. The disc was 
carried gently to the interface between them through the 
water layer, and allowed to stand on the water /chloroform 

25 interface with the undersurface of the disc which absorbed 
water being in contact with the upper surface of the 
chloroform layer. In this manner, five samples in the 
same condition were prepared using five such discs. 
Starting 30 minutes after standing until 2.5 hours later, 

30 10 ml of chloroform was withdrawn by a syringe from the 
each beaker (sample) every 30 minutes, chloroform was 
evaporated off, and 5 ml of methanol containing beclo- 
methasone dipropionate as an internal standard was added 
to the residue to form a solution as a sample for high- 

35 speed liquid chromatography. The amount of triamcinolone 
acetonide in each sample was determined by using a high- 
speed liquid chromatographic device (model 635, a product 
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of tfitachi Limited) and a Column having a diameter of 
2.5 mm and a length of 50 cm and containing Hitachi 
Gel ^3010 as a filler. 

The proportion of triamcinolone acetonide which 
migrated to the chloroform layer based on the total amount 
of triamcinolone acetoniede (percent migration) was 
determined with regard to the time during which the disc 
was allowed stand on the water /chloroform interface. The 
results are shown in Table 2. 

Lactose and crystalline cellulose were used as 
comparisons, and the results are also shown in Table 2. 

It is seen that releasing of triamcinolone 
acetonide from the swollen hydroxypropyl cellulose showed 
a substantially linear relation with respect to the time, 
thus showing slow releasing characteristics. 

Light compression of the powder into a disc was 
performed in order to secure much the same area of contact 
with the water /chloroform interface in all of the samples. 


Table 2 


Run 
No. 

lower alkyl ether 
of cellulose 

Viscosity 
(centipoises: 
at 37°C for 
2# aq. sol.) 

Standing time ( hours) 

0.5 

1.0 

1.5 

2.0 

2.5 

1 

Hydroxypropyl 
cellulose 

5.5 

23(90 

30 

44 

66 

71 

2 

Ditto 

50 

19 

27 

40 

49 

63 

3 

Ditto 

1550 

14 

25 

31 

43 

53 

4 

(*) 

Lactose 


loo 

(**) 





5 

(*) 

Crystalline 
cellulose 

mm 

100 
(**) 






(*) Comparisons 
. (**): All of the triamcinolone acetonide was released in 
0.5 hour, and the composition did not show slow 
releasing property. 
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Ihcample 3 

* In order to determine the residence in the nasal 

cavity of the powdery preparation of this invention com- 
posed of a drug and each of various lower alkyl ethers 
5 of cellulose having each of the viscosities indicated in 
Table 3 and the continuity of the effect of the drug upon 
application of the powder to the nasal cavity, (a) the 

1 flowability of an aqueous solution of the cellulose ether 
on a glass plate, (b) the flowability of the cellulose 

10 ether containing saccharin on the nasal mucosa, (c) the 
time which elapses from administration of the powder to a 
patient until the effect of the drug appears, and the 
continuity of the effect of the drug, and (d) the flowa- 
bility of hydroxypropyl cellulose on a slant agar plate 

15 were tested. 

Samples used in the tests (a), (b) and (c) were 
prepared as follows: 

2.0 g of each of the lower alkyl ethers of 
cellulose shown in Table 3 was taken, and dissolved in 

20 100 ml of water. Then 20 mg of saccharin was dissolved. 
Furthermore, 1.25 mg of beclomethasone dipropionate was 
dispersed in the solution to form a dispersion of beclo- 
methasone dipropionate. Water was evaporated from the 
dispersion using a rotary evaporator to obtain the lower 

25 alkyl ether of cellulose containing saccharin and beclo- 
methasone dipropionate as a solid. The solid was dried 
under reduced pressure, and pulverized to form a powder 
at least 90P/o by weight of which consisted of particles 
having a particle diameter of 37 to 149 microns. 

3° Specifically, the tests (a) to (d) were conducted 

as follows: 

(a) 0.1 g of the resulting powder was dissolved 
in 5 ml of water to form a 2% by weight aqueous solution 
of the powder. 0.3 g of the aqueous solution was placed 
35 on a glass plate inclined at an angle of 10°, and the dis- 
tance over which it flowed for 5 minutes was measured. 
The results are shown in Table 3. ^ * , 


10 


15 


25 


30 
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(b) AO mg of the resulting powder was filled in 
a hard gelatin capsule. The capsule was set in the sprayei 
Ascribed in Example 1, and sprayed into the left and right 1 
nostrils of five subjects. The subjects were requested 
to report the time which elapsed until they clearly felt 
the sweetness of saccharin at a deep portion of the 
throat. The maximum time and the minimum time reported 
were determined, and the results are shown in Table 3. 

As a comparison, 40 mg of a lactose powder at 
least 90^ of which consisted of particles having a particle 
diameter of 37 to 149 microns was mixed with 0.4 mg of 
saccharin particles most of which were found to have a " 
particle diameter of about 5 to about 10 microns by micro- 
scopic observation. The mixture was filled into a hard 
gelatin capsule, and the capsule was administered in the 
same way as above. The results are slso shown in Table 


3. 


(c) 40 mg of the powder prepared by using each 
of ^oxypropyl cellulose having a viscosity, determined 
at 37 + 0.2 C for a 2% aqueous solution thereof, of 50 and 
1550 centipoises respectively, methyl cellulose having a 
viscosity of 650 centipoises and hydroxypropylmethyl 
cellulose having a viscosity of 700 centipoises was 
filled into a hard gelatin capsule. The capsule was set 
on the sprayer described in Example 1, and sprayed into 
the left and right nostrils of eight patients having 
symptoms characteristic of allergic rhinitis, such as 
nasal itching, sneezing and nasal blockage, and their 
clinical conditions were observed. 

(d) 3 mg of a powder of hydroxypropyl cellulose 
having each of the viscosities shown in Table 4 was 
placed on an agar plate inclined at an angle of 15° so 
that it formed a< circle having a diameter of about 5 mm. 
the distance over which the powder flowed upon swelling 
35 . was measured with time. The distances measured 30 

minutes after the start of the test are shown in Table 
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As a comparison, a mixture composed of 15tf of 
polyacrylic acid and 85# of hydroxypropyl cellulose having 
a viscosity, determined at 37° + 0.2°C for a 25$ by weight 
aqueous solution thereof, of 1550 centipoises was used, 
5 and the results are also shown in Table 4. 


Table ^ 


Run 
No. 

Lower allcvl p+hpr 
of cellulose 

v iscosixy 
(centi- 
poises at 
37+0. 2°C 
for 2% an 
sol.) 

Flowing dis- 
tance on the 
crlass "d1p1"p 

(can) 

Time elapsed 
until the 

oweexness was 
felt 

(hours) 
- 

1 

(*) 

ily dr oxypr opy 1 
cellulose 

4.5 

• 15.3 

0.2 - 1.2 

2 

Ditto 

5.5 

8.4 

2-3 

3 

Ditto 

50 

1.5 

5-10 

h 

Ditto 



5-12 

5 

I'lethyl cellulose 

10 

11 

2-4 

6 

Ditto 

14 

9.5 

3-5 

7 

Ditto 

650 

0.5 

5-12 

8 

Ditto 

4160 

0.3 

6-12 

9 

(*) 

' lydroxypr opyl- 
niethyl cellulose 

3 

14.3 

0.3 - 1.2 

10 

Ditto 

7 

. 12.1 

2-4 

11 

Ditto 

700 

0.6 

5-10 

12 
(*) 

Ditto 

14000 

did not f lou 

above 12 


Lactose 



0.2 - 1.0 


: comparisons 
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Table 4 


Run No, 


2 
3 
4 

(* 5 > 


Lower alkyl ether 
cellulose 


Hydroxypropyl 
cellulose 

Ditto 

Ditto 

Ditto 

Powder composed of 
85/o of hydroxy- 
propyl cellulose 
and 15# of poly- 
acrylic acid 


Viscosity 
(centipoises, 
at 37+0. 2°C 
for 255 aq. sol. ) 

T7 


5.5 

50 
1550 



Flowing dis- 
tance 
(cm) 


6.5 

5.5 
1.5 
0.9 

Did not flow 


lower al^Itr ? ' *"* (b) ShoK *«* *« • 

lower alkyl ether of cellulose having high flowability 

- shown by its viscosity, determined at 37 + 0.2°c for a 

W aoueous sdution thereof, of less, than s'centipoILs 

was used, tte ttae resuired until the subiect'elt 

ST" ~ ^ "* "tose 
oav itTof Z T^' "* * e reSWenCe ta *• —1 
tSt>l » , ^° S6 6ther n0t r ^l«d, but 
toat when a lower alkyl ether of cellulose havtag a 
viscosity, determined at ahbut 37°c f„,*, 
solution thereof, of 5 centipoises t^o^Zes 
«as used the residence t ta e in the nasal cZtZT 
moderately prolonged. ~ cavity was 

w „ ^ reSUltS ° f tte test < c > s how that when a 
lower a lkyl ether <* oeUxlXose ta . viscosity^ at 

rapil 5 I 0 ! 1501868 « US6d ' — 1 -tied 
«CoLT eSPe ° lally *« • W 1*yl ether of 

ce^nT ^ 8 VlSC ° Sity ° f 5 «««P<*«« to 5000 
centipoises was .used, attack of sternutation subsided in 

uea for several hours. It is said ^ ^ 
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beclomethasone dipropionate in a dose of 200 to 400 fig 
is administered to the nasal cavity using an aerosol 
containing beclomethasone dipropiponate^ continued 
administration over 2 to 3 days is required until its 
5 effect appears. In contrast, the effect of beclometha- 
sone dipropionate applied by the method of this invention 
appears after one administration of as small as 25 ng of 
beclomethasone dipropionate. Hence, the availability 
of the drug is extremely high. 

10 When the results of the tests (a) and (b) are 

considered in view of the results of (b) and (c), the 
following consclusion can be drawn. 

The f lowability of a lower alkyl ether of 
cellulose having a viscosity, determined at 37+0. 2°C 

15 for a 2% aqueous solution thereof, of less than 5 centi- 
poises on a glass plate or agar plate cannot suggest 
the moderate residence time in the nasal cavity, but the 
f lowability of a lower alkyl ether of cellulose having a 
viscosity, as defined above, of 5 to 5000 centipoises 

20 on a glass plate or agar plate can suggest a moderate 
residence time in the nasal cavity. 
Jfcxample 4 

In order to determine a suitable particle size 
distribution of the powder preparation of this invention, 
25 lower alkyl ethers of cellulose having different effective 
particle diameter distributions were prepared and sprayed 
into the nasal cavity, and various organoleptic tests 
were conducted. 

Hydroxypropyl cellulose having a viscosity, 
30 determined at 37+0. 2°C for a 2% aqueous solution thereof, 
of 1550 centipoises or methyl cellulose having a viscosity, 
as defined above, of 650 centipoises was classified by a 
T'iicro Hand Sifter SWtt-2 (a product of Tsutsui Rikagaku 
Kikai Co., Ltd.). The classified particles were mixed 
35 to form powders having the effective particled size 
distributions shown in Table 6. 

40 mg of each powder was filled into a #2 hard 
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gelatin capsule. ™e powder In the hard gelatin capsule 
was sprayed Into the left and right nostrils o ft Z 
subjects using the sprayer described In 1. \ 

feel of foreign natter in the nasal cavitF Wing to 
5 scattering of the powder was tested. Zr 

20 microns reache7th\™ S^tTC. f 

Z£ ^ ^" peasant. Five^cts 

further reported that they felt unpleasant because ^ch 

of it*x°: ~r or : thm iw by 

« — .. five ^C£ a rc^,« 

because „uch of the powder dropped off Zl ll 

Im , tt ff' b0th ° f these P° w dery preparations are 

fining at least «TCt" J^TSST. 

effective particle diameter of 20 to j«n u 
25 nrpfpw^ ^ 0 250 microns is 

preferred, a*d a powdery preparation having at least 90* 
by wexght of particles having a, eff ective pa^tLl 11 
dieter of 20 to U 9 ffiicrons is eS peciall y P pr ef er red. 

100 mg of each of the powders shown in Tahi* * 

center of a side surface^t^ T^J^ 

Q xne air spray the powder in+n +h e ™ . 

operation was repeated 10 ti.es, and Z Z we"/ 


10 
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the powder which fell onto the bottom of the box from the 
nozzle within an area of 70 cm in length and 12 cm in 
width was measured and the scatterability of the powder 
was determined. The results are shown in Table 5 in terms 
of the ratio ($5) of collection. The ratio of collection 
denotes the ratio of the amount which dropped within the 
above area based on the weight sprayed. 

It is thus seen that a powder considered to 
have a preferred effective particle diameter distribution 
by the above organoleptic test had a ratio of collection 
of about 80 to about Sh% by weight. 


Table 5 


Run 
No. 

Lower alkyl ether 
of cellulose 

Effective particle diameter dis- 
_ tribution (wt. %) 

Ratio 
of 



below 
20 

microns 

20-149 
microns 

150-250 
microns 

above 
250 

microns 

collec- 
tion 

00 

1 

(*) 

Jlydroxypropyl 
cellulose 

20 

80 

0 

0 

62.3 

2 

(*) 

Ditto 

13 

85 

2 

0 

71.8 

3 

Ditto 

7 

91 

2 

0 ■ 

80.1 

4 

Ditto 

3 

97 

0 

0 

85.6 

5 

Ditto 

0 

93, 

5 

2 

94.3 

6 

(*) 

Ditto 

0 

80 

5 

15 

95.2 

7 

T'ethyl cellulose 

5 

94 

1 

0 

88.2 

8 

Ditto 

0 

90 

5 

5 

93.6 

9 

(*) 

Ditto 

0 

82 

5 

13 

96.3 


(*): Comparisons. 


0023359 


15 


25 


30 


35 


- 28 - 

example 5 

, „'•♦, lT l 0r46r *° deteraln « <=hanees with time m the 
cation of the p^ery preparation of this invention 
opposed of a lower alkyl ether of cellulose and a drug 
: after spraying toto the nasal cavity, the adhesion of 

t»e powder to the mucosa, its swelling and fl„idi 2 ation, 
and the state of covering the mucosa were obserbed by 
. photographing. * 

in = • -/ ifty BraJnS ° f "J^WPropyl cellulose having 
10 a viscosity, determined at 37+0. 2°c for a » by weigM 
aqueous solution thereof, of 1550 centipoises at leLt 
90Sby weight of which consisted of particles having a 
particle diameter of 57 to >M9 microns was put inters 
^au-sued coating pa.. Hhiie the surface of the powder 

UtL i ° 1 f ( ^ Ulant blue ta 5 ml of ethanol was sprayed 
little by little onto the powder. While volatilising 
ethanol, this operation was repeated to form a powdery 
composition composed of hydroxypropyl cellulose particles 
containing brilliant blue dye. 10 mg of the composi^n 
was filled into a hard gelatin capsule, and the capsule 
vas set to the sprayer described in Example 1. The powder 
in the capsule was sprayed into the lower portion of the 
fericr nasal concha of a subject, and with time, changes 
w the condition of the sprayed powder were observed and 
Photographed through an endoscope. Ihe photographs 
obtained are attached to the present application as 
Figures 1 to 4. 

Figure 1 shows the condition immediately after 
spraying in which the sprayed powder adheres to the 
forward end of the lower portion of the- inferior nasal 
concha, the right half of the photograph sh 0 wing the nasal 
septum. Fxgure 2 shows the condition of the sa*e part 
Photographed one hour after .administration, in which 
hydroxypropyl cellulose absorbed moisture from the nasal 
mucosa and turned film-lik*'™ +u„ , *«»cu. 

«eu nxm nice on the nasal mucosa but was 
not yet fluidized. Figure \ „*, ^ 

* LX ® ire * shows the condition of the 
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10 


15 


20 


erm of lt „ as wea " 30 " 

acetonide 1„ a Hortar ^ 111 *° m S of triamcinolone 
°f *e h.droxvprop* eSS.^J adding the remind* 
tra-cinolone acetonWe to b a pmder 

of the POKder ras Jo a 1^ T" "^"-^ 50 *g 

r ,e c : psuie *» ~t in the nit h r e ^ 

1. and spraved ^ nas S ^ a e yer / es oribed in 
Patients with seasonal ™ cavity „ f 8 volmUsr 

«vere case at a dose ot l ,t ta " is Eluding a 
observation period of f^' ■ °ay after a* 

Performed for 7 consecutive da v ""^"ration was 

eva luat ed. By . p^^' - *• effect 

effectivenea, of 63% ^/J^V""--*. beneficial 

.-L-pcample 7 

— 25 V" ITL^nf ac'r 16 6 ' ~ - 
P-Pared, and administered t " Tl T P " CapSUle -re 
P^nniai allergic rhinitis at lZ * P,ti « rt * ««, 

a *«y for 7 consecutive days Bv ° !* ^ ° a * 5ul e once 

«*• « benefit! effecJen^of loT 1 *"'* 

oi 100% was obtained. 


25 


30 


Instead of th* 

te -Ple 6, 6. 25 „ of^^ 1 " 01 - 6 acetonide used in 

and capsules each 1"* ^pionate was 

cellulose ana 25 1 jontauung 4 0 ag or hydroxypropvl 
spared. fc co^^^sone dipropionat™ 
Patients with allergic ZZstTT™ *° M 
fascial cases at a dose > • , 10Cludln 8 severe a nd 
? consecutive da ys . Bjr . °° PSU ^ *•*»• a da y for 

ficiai effectiveness of T ' ° ss ~t, a oene _ 

Cxaamlo o 1 yo% wa s obtained^ 


35 


Instead of th P , 
'•^Ple 6, 2 . 5 of beclo ^!r Cin0l o n e acetoni d e used in 

™ capsules each contalZ t*™ di ^onate was used, 
cellulose and 10 ug ° " °* **™W«Wl 

Prepared Th. b eclometJ,asone diproni„„„: 

cared. The composition was ulpro P 10 nate were 

"as sprayed to Ip. volunteer 
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same part^photographed 2.5 hours after administration, 
in which the hydroxypropyl cellulose, layer containing 
the dye became fluidized and was gradually flowing to a 
deeper portion while covering the mucosa of the inferior 
nasal concha. Figure 4 shows the condition of the same 
part photographed 4 hours after administration, in which 
the hydroxylpropyl cellulose containing the dye was no 
longer present at the forward end of the lower portion 
of the inferior nasal concha because it had flowed down to 
a yet deeper part along the lower surface of -the inferior 
nasal concha. 

It is seen from this photographic observation 
that when the powdery composition of this invention is 
sprayed into the nasal cavity, it adheres to the nasal 
mucosa, absorbs moisture from the mucus on the nasal 
mucosa to form a viscous liquid having moderate adhesive- 
ness and moderate flowability, thus covers the nasal 
mucosa as a substantial fluid surface, and reaches a 
deeper portion of the nasal cavity while slowly renewing 
the surface of contact with the nasal mucosa. Ibis is 
probably the reason why the powdery composition of this 
invention continues to release the drug over an extended 
period of time and a high availability of the drug. ' 
can be obtained. 

The same test -as above was performed using a 
capsule containing 40 mg or 60 mg of hydroxypropyl 
cellulose containing a dye. The powder adhered to a 
wider area of the nasal mucosa, and the time which elapsed 
until the powder went past an area viewable by an endo- 
scope was prolonged by 2 to 3 hours. Otherwise, much the 
same behavior as above was observed. 
Example 6 

Ten grams of hydroxypropyl cellulose having a 
viscosity, determined at 37+0. 2°C for a 2% by weight 
aqueous solution thereof, of 1550 centipoises at least 
90# by weight of which consisted of particles having a 
particle diameter of 37 to 149 microns was- taken. One 
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patients with perennial allergic rhinitis at a dose of 
1 capsule twice a day for seven consecutive days. A 
beneficiel effectiveness of 80% was obtained by 
physician's assessment. 
5 Example 10 

Instead of the triamcinolone acetonide in Example 
6, 50 mg of clemastine fumarate was used, and capsules 
each containing 40 mg of hydroxypropyl cellulose and 0.2 
mg of clemastine fumarate were prepared. The composition 

10 was administered by a sprayer to 5 volunteer patients 
with perennial allergic rhinitis at a dose of 1 capsule 
once a day for seven consecutive days. By a physician *s 
assessment, a beneficiel effectivenss of 75% was 
obtained. 

15 Example 11 

One part by weight of hydropypropyl cellulose 
having a viscosity, determined at 37+0. 2°C for a 2% by weight 
aqueous solution thereof, of 1550 centipoises, at least 90# 
by weight of which consisted of particles having a particle 

20 diameter of 37 to 149 microns, was mixed well with 0.01 part 
by weight of triamcinolone acetonide in a grinder, and the 
mixing was continued while gradually adding 9 parts by weight 
of hydroxypropyl cellulose to obtain a powder having tri- 
amcinolone acetonide uniformly dispersed therein. 50 mg of 

25 the powder was filled in a #2 hard gelatin capsule to form 
a powder preparation in unit dosage form. 
Example 12 

100 Parts by weight of hydroxypropyl methyl 
cellulose having a viscosity, determined at 37+0. 2°C for 

30 a 2% by weight aqueous solution thereof, of 16 centipoises 
was taken. First, one part by weight thereof was mixed 
well with 0.05 part by weight of triamcinolone acetonide 
in a mortar. The mixing was continued while adding the 
remainder of hydroxypropylm ethyl cellulose gradually. 

35 Thus , a powder having triamcinolone acetonide unif ormly 
dispersed therein was obtained. Then, 0.5 part by weight 
of magnesium stearate was added, and the* mixture was 
molded under pressure using a small-sized 


10 


15 


20 


25 
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30 


35 


molded artlcle was pulveri2ed > «* 

37 to 1 f ,r S haV±n& a Par ^ iCle diameter * about 

i is mLTi t r nS * 50 ^ of ^ e Powder so obtained 
was fxiied ^ a ^ hard gelatin ^ 

preparation in unit dosage form. Powdery 
Example 13 

One hundred parts by weight of methyl cellulose 
having a viscosity, determined at 37+0. 2°C for a 2* Dv 
weight aqueous solution thereof, of loo centlpoises at 
W W by weight of which consisted of particles naving 
a particle diameter of 20 to 250 microns was taken, and - 
put into a small-s i2 ed coating pan. A solution of 0 05 
parts by weight of beclomethasone dipropionate In 10 parts 

methyl cellulose in the pan. Fnii e volatilising the 
c^Z ; 0 P era ti°n ™s repeated to obtain a powdery 

composition composed of the methyl cellulose particles^nd 
beclomethasone dipropionate. The content of beclomethasone 
dipropionate of the powdery composition was 320 ^ e T 

^ato form a powdery preparation ta unit dosage form. 

havi™ „ ^ WelgM ° f ^^opyl cellulose 

having a viscosity, determined at 37+0.2<>C for a 2» by 

leaft o2T" SOlUtiOD th6re0f ' ° f 1550 ^^ises, at 

a parties * WUCh COnSlSted ° f part1 ^ *-ing 

a particle diameter of 37 to 149 microns, was taken. 

0.00625 part by weight of beclomethasone dipropionate In 
a -rtar The mixing was continued while gradually adoL 
the remainder of the hydrosypropyl cellulose to obtain^ 
powder having beclomethasone dipropionate uniformly • 

lit dcsag 6 a ftn° aPSUle * *™ 8 ™»««« *» 
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_T^cample > 15 

Ten parts by weight of the hydroxypropyl 
cellulose shown in Example 14 was well mixed in a mortar 
with 0.08 part by weight of clemastine to form a powder 
5 having clemastine unf irmly dispersed therein. 25 mg of 
the powder was filled into a # 2 hard gelatin capsule to 
form a powdery preparation in unit dosage form. 
J=bcample 16 

100 Parts by weight of methyl cellulose having 
10 a viscosity, determined at 37+0. 2°C for a # by weight 
aqueous solution thereof, of 300 centipoises was mixed 
with 0.5 part by weight of clemastine to form a powder 
having clemastine uniformly dispersed therein. Magnesium 
stearate (0.5 part by weight) was added to the powder 
and the mixture was molded under pressure using a small- 
sized tableting machine. The resulting molded article 
was pulverized and classified to form a powder at least 
about 90}i by weight of which consisted of particles having 
a particle diameter of 37 to 14 9 microns. 40 mg of 
the powder was filled into a n hard gelatin capsule to 
form a powdery preparation in unit dosage form. 
jflcample 17 

Ephedrine hydrochloride (6.7 parts by weight) 
was added to 100 parts by weight of hydroxypropyl cellu- 
lose having a viscosity, determined at 37+0. 2°C f or a 
2* by weight aqueous solution thereof, of"l 55 0 centipoises 
at least 90* by weight of which consisted of particles 
having a particle diameter of 37 to 149 microns. They 
were mechanically mixed to form a powder having ephedrine 
hydrochloride uniformly dispersed therein. 75 mg of the 
powder was filled in a #2 hard gelatin capsule to form 
a powdery preparation in unit -dosage form. 
Example 18 

A powdery preparation in unit dosage form was 
35 obtained in the same way as in Example 17 except that 
6.7 parts by weight of indomethacine was used as the 
• drug. 
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.'"xample 1ft 

v A powder having chlorpheniramine maleate 
uniformly dispersed therein was prepared in the same 
way as in Example 17 except that 0.8 g of chlorpheni- 
ramine maleate was. used as the drug. 50 mg of the 
powder was filled into a #2 hard gelatin capsule to 
form a powdery preparation in unit dosage form. 
I'bcample 20 

A powder having sodium cromoglycate uniformly 
dxspersed therein was obtained in the same way as in 
Sample 17 except that 5 parts by weight of sodium 
cromoglycate was used as the drug. 40 mg of the powder 
v/as filled into a #2 hard gelatin capsule to prepare 
a powdery preparation in unit 'dosage form containing 2 mg 
15 of sodium cromoglycate per capsule. 
j'jxample 21 

One hundred parts by weight of methyl cellulose 
having a viscosity, determined at 37+0. 2°C for a 2% by 
weight aqueous solution thereof, of 6 5 0 centipoises at 
least 90* by weight of which consisted of particles 
having a particle diameter of 37 to 149 microns was 
mixed with 0.125 part by veight of naphazoline nitrate 
to form a uniform powder. 40 mg of the powder was 
fxlled into a #2 hard gelatin capsule to obtain a powdery 
preparation in unit dosage form containing 50 ng of 
naphazoline nitrate per capsule. 
Example 22 

The effect of moisture on the jetting of a 
powdery preparation in a gelatin capsule in unit dosage 
) form was tested. 

100 mg of hydroxypropyl cellulose having a ' 
viscosity, determined at 37+0. 2°C for a 2% by weight 
aqueous solution thereof, of 1 55 0 centipoises, at least 
90* by weight of which consisted of particles having 
an effective particle diameter of 37 to 149 microns, and 
0.5 mg of magnesium stearate were filled into a hard 
gelatin capsule as unit dosage form. The capsule was 
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allowed to stand at 25°C for one day in an atmosphere 
kept at a relative humidity of 55, 65, 70, and 75# 
respectively until its moisture content was. equilibrated. 
Then, using the sprayer having a needle with" a diameter 
of 0.8 mm used in Example 1, the capsule was subjected 
to a spraying test. The proportion of the powder jetted 
out from the capsule based on the total weight of the 
powder present in the capsule was determined. The 
results are shown in Table 6. 


Table 6 


Run Mo. 

Relative humidity of 
the atmosphere (%) 

Moisture 
content 
<*). 

Ratio of jetting 
(90 

1 

55 

6.1 

100 

2 

65 

8.5 

100 

3 

70 

9.2 

62(*) 

4 

75 

10.1 

53(*) 


(*) When the residue in the capsule was taken 
out of the capsule and lightly pressed by 
a finger, it became a powder. When this 


powder was returned to the capsule, it could 
be sprayed. 
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WHAT WE CLAIM IS: '1 

1. A powdery pharmaceutical composition for appli % 

ITU mucosa of thd nasa * cavity ' at least ab0Ut ' 

90% of whzch consists of particles having an effective i 
5 particle diameter of about 20 to about 250 microns, said ^ 
composition comprising a lower alkyl ether of cellulose : ? 
having a viscosity, determined at about 37°C for a 2% 3 
aqueous solution thereof, of at least about 5 centipoises 
and a pharmaceutical^ effective amount of a drug 

2 The composition of claim 1 wherein the lower 
alkyl group of said lower alkyl ether of cellulose is 
at least one member selected from the class consisting - 
of . methyl group, hydroxy lower alkyl groups having 2 

ILJ arb !Y t0mS Carb0 ^ la ^ groups formed between 
alkali metals and carboxy lower alkyl groups having 2 or 

3 carbon atoms. ^ 

fikvl M ^ COm P°3ition of claim 2 wherein said lower 
alkyl ether of cellulose is methyl cellulose, hydroxy- 
ethyl cellulose, hydroxypropyl cellulose, hydroxypropyl- 
methyl cellulose, carboxymethylhydroxyethyl cellulose , 
or sodium carboxymethyl cellulose. I 

„. ^ C ° mpOSition of claim 2 wherein said lower 
alkyl ether of cellulose is methyl cellulose, hydxoxy- 
propyl cellulose or hydroxypropylmethyl cellulose 
5. The composition of claim 2 wherein said lower 

alkyl ether of cellulose is hydroxypropyl cellulose. 

alWT ♦* ^ COmp ° Sition of cla *» 1 herein said lower 
alkyl ether of cellulose has a viscosity, determined at 
about 37 0 for a * by weight aqueous solution thereof, 
50 of about 5 to about 5000 centipoises. 
.7. The composition of claim 1 at least about 90% 

by weight of which consists of particles having an 
effective particle diameter of about 20 to about 150 
microns. 

8 The composition of any one of claims 1 to 7 

wherein said drug forms particles independent from 
particles of said cellulose ether, or adheres to the 
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surface of the particles of said cellulose ether, or is 
dispersed as particles forming a discrete phase in the 
particles of said cellulose ether, or is intimately 
dispersed in the particles of said cellulose ether. 
5 9. The composition of any one of claims 1 to 8 

wherein said drug is an agent for treating or preventing 
a nasal disease. 

10. The composition of any one of claims 1 to 8 
wherein said drug is selected from the group consisting 

10 of a steroidal anti-inflammatory agent, a nonsteroidal 
anti-inflammatory agent, an anti-histaminic agent, an 
anti-allergic agents and a vasoconstrictor. 

11. The composition of claim 10 wherein said 
steroidal anti-inflammatory agent is triamcinolone 

15 acetonide or beclomethasone dipropionate. 

12. The composition of claim 10 wherein said non- 
steroidal anti-inflammatory agent is indomethacine. 

13. The composition of claim 10 wherein said anti- 
histaminic agent is chlorpheniramine maleate or 

20 clemastine. 

14. The composition of claim 10 wherein said anti- 
allergic agent is ephedrine or sodium cromo glycate. 

15- The composition of claim 10 wherein said 

vasoconstrictor is naphazoline nitrate. 
2 5 16* A powdery preparation in unit dosage form for 

application to the mucosa of the nasal cavity, at least 
about 90% by weight of which consists of particles having 
an effective particle diameter of about 20 to about 250 
microns, said powdery preparation comprising a lower alkyl 
ether of cellulose having a viscosity, determined at about 
37 C for a 2% by weight aqueous solution thereof, of at 
least about 5 centipoises and a pharmaceutical ly effective 
amount of a drug. 

17. The' powdery preparation of claim 16 wherein said 

drug is a steroidal anti-inflammatory agent in an amount 
of about 0.005 to about 1% by weight based on the weight 
of the powdery preparation. 
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18. ; The powdery preparation of claim 16 wherein said 
drug is an anti-histaminic agent in an amount of about 
0.1 to about 20% by weight based on %he weight of the 
powdery preparation. 

19. The powdery preparation of any one of claims 
16 to 18 which is filled in a capsule. 

20. The powdery preparation of claim 1 9 wherein said 
capsule is a hard gelatin capsule. 

21. A method for treating or preventing a human nasal 
disease, whxch comprises administering a powdery prepara- 
tion in unit dosage form to the nasal cavity of a human 
being requiring treatment or prevention of a nasal disease 
through his nostrils, thereby adhering said powdery 
preparation to the nasal mucosa, said powdery preparation 
comprising a lower align ether of cellulose having a 
viscosity, determined at about 37°C for a * b y weight 
aqueous solution thereof, of at least about 5 centimes 
and an agent for treating or preventing the nasal disease, 
at least about W by weight of said preparation consist- 
ed r^ iCl6S ***** *° 6ffeCtiVe diameter 

of about 20 to about 250 microns. 

otsai, *? meth ° d ° f Claim 21 WhGrein the ^ministration 
of said powdery preparation to the nasal cavity is 
performed by spraying. 




